Nurses are experiencing new ethical issues as a result of global developments and changes in health care. With health care becoming increasingly sophisticated, and countries facing challenges of graying population, ethical issues involved in health care are bound to expand in quantity and in depth. Blended learning rather as a combination of multiple delivery media designed to promote meaningful learning. Specifically, this study was focused on two questions: (1) the students' satisfaction and attitudes as members of a scenario-based learning process in a blended learning environment; (2) the relationship between students' satisfaction ratings of nursing ethics course and their attitudes in the blended learning environment. In total, 99 senior undergraduate nursing students currently studying at a public nursing college in Taiwan were invited to participate in this study. A cross-sectional survey design was adopted in this study. The participants were asked to fill out two Likert-scale questionnaire surveys: CAAS (Case Analysis Attitude Scale), and BLSS (Blended Learning Satisfaction Scale). The results showed what students felt about their blended learning experiences -mostly items ranged from 3.27-3.76 (the highest score is 5). Another self-assessment of scenario analysis instrument revealed the mean scores ranged from 2.87-4.19. Nearly 57.8% of the participants rated the course 'extremely helpful' or 'very helpful.' This study showed statistically significant correlations (r ¼ 0.43) between students' satisfaction with blended learning and case analysis attitudes. In addition, results testified to a potential of the blended learning model proposed in this study to bridge the gap between students and instructors and the one between students and their peers, which are typical of blended learning, and to create meaningful learning by employing blended pedagogical consideration in the course design. The use of scenario instruction enables students to develop critical analysis and problem solving skills through active learning and social exchange of ideas.
Introduction
Nurses are experiencing new ethical issues as a result of global developments and changes in health care. 1 With health care becoming increasingly sophisticated, and countries facing challenges of graying population, ethical issues involved in health care are bound to expand in quantity and in depth. 2 Nurses need to critically think through their decisions, be willing to be flexible, and know what they do and do not know, as well as be aware of the many ways to approach a decision. 3 Their vocational training should be based on pedagogy that facilitates learning to instill in them codes of ethical conduct and ethical decision making. 2 The pedagogical design of ethical training courses emphasizes a constructivist approach, 4 in which the learning process focuses on the students' ability to solve real-life problems in an academic context. 5 According to the social constructivist approach, learning is considered an active, social process in which individuals actively construct knowledge 6, 7 within the social environment. 8 The emphasis must shift from assimilating information to constructing meaning and confirming understanding in a community of inquiry. In addition, training should also seek to make nursing students critical thinkers capable of taking control of their thought processes and procuring a metacognitive understanding of these processes. A blended learning context can provide the independence and increased control essential to developing critical thinking. 9 
Background
Blended learning refers to the hybrid of traditional face-to-face classroom lectures and e-learning. Blended learning is becoming an increasingly popular form of e-learning, particularly suitable for use in the process of transition from traditional forms of learning and teaching towards e-learning. 10 The application of blended learning strategies could be the direct cause of improved passing rate of examinations within a group of students. 11 An opinion survey for participants of a blended learning module in nursing and midwifery education was conducted. 12 The module was rated by all 36 participants as useful, though their opinions over the online discussion part of the module were mixed. In general, most students with blended learning experience hailed it as a useful mechanism offering more convenient access to knowledge. Conversion of presentation of subject content' is a highly efficient learning method, which makes participation in online discussions particularly important. 10 Online discussions require a clear understanding of the subject matter and memorization of details on the part of participants, which happen to be crucial elements of active learning. 13 Nurses are experiencing new ethical issues as a result of global developments and changes in health care. The aim of ethics education for nursing students is to produce morally accountable nurses skilled in detecting and responding to these ethical issues. 1 Furthermore, a course in ethics for nurses has two main aims: to enhance students' understanding and awareness of the ethical demands placed on them by nursing, and to equip them with the ability to respond well to such demands with sound moral judgment. 14 The content of some nursing ethics courses has been reported to include such topics as: theories of ethics, ethical principles (such as autonomy, justice, beneficence, and nonmaleficence) and virtue ethics, patient rights and codes of ethics for nurses, informed consent, selfdetermination, palliative care and ethical decision making, 1, 15 professional responsibility and accountability, identification and analysis of ethical issues in nursing practice, and associated resources that can help resolve ethical issues. 16 Scenario-based learning (SBL) is an instructional environment in which participants are asked to solve carefully constructed authentic job tasks or problems. While solving the problems, they are carefully guided to learn the associated concepts, procedures, and heuristics of expert performers. 17 The learning environment motivates autonomous learning in students and allows teachers to encourage students to take responsibility for their learning. 18 Simulated tasks or problems are meant to provide students with orientation and familiarity with the cases they are likely to encounter in clinical settings. Using a scenario-based learning approach allows learners to immerse themselves in meaningful learning and improved metacognitive processes. 19 How to best introduce and integrate SBL into nursing ethics courses has been a challenge for nursing faculty. In this case, the teacher essentially functions as a provider of support and guidance, rather than a conveyor of knowledge. 20 The aim of the study was to assess nursing students' satisfaction and attitudes as participants in a SBL process. The study also intended to investigate the pedagogical application of SBL in a blended learning environment. Specifically, this study was focused on two questions: (1) the students' satisfaction and attitudes as members of a scenario-based learning process in a blended learning environment; (2) the relationship between students' satisfaction ratings of nursing ethics course and their attitudes in the blended learning environment.
The study

Design
A cross-sectional survey design was adopted in this study
Participants
The target population consisted of college students enrolled in a 2-year (RN-to-BSN nursing programme who took the 'Professional Nursing Ethics' course in the spring semester of 2009. Using a purposive sampling method, two classes out of the total of six second-year classes enrolled that year were selected. In total, 99 senior undergraduate nursing students currently studying at a public nursing college in Taiwan were invited to participate in this study.
Ethical considerations
Institutional review board approval was obtained for the study. Consent to participate was implied by voluntary completion and return of the questionnaire. The participants were informed that failure to participate would not affect their grades in any way. Moreover, the participants were reassured that their responses would be kept confidential and their identities would not be revealed on research reports and publications of the study.
The scenario-based learning process
This course provides information on the basis for ethics and how personal and professional values relate to ethics in nursing practice. The course primarily concerns with basic ethical concepts and the application of ethical principles. Issues covered include ethics and morality, formation and conflicts of values, the rights and responsibilities of patients and nurses, the cooperative relationships of the medical team, the code of nursing, ethical dilemmas, and ethical decision making. The scenarios presented in the course are designed by professional nurses based on real clinical situations, edited several times to make them entertaining, comprehensible, and truthful. Based on ethical principles, regulations, and ethical dilemmas, 11 scenario-based learning (SBL) sessions have been conducted (Table 1 ). The SBL process used in this study is explained in detail in Figure 1 . Scenario discussion started with a description of the scenario in Figure 2 , followed by indicative commentary from nursing students about the problems as appeared in the scenario. The participants were then required to make ethical judgments in order to resolve the ethical dilemmas and give their answers in an online questionnaire in Figure 3 .
The first scenario centers on the principle of respect. The participants were introduced to Mr Lau, a long-time smoker and drinker who had coronary artery bypass graft surgery five years ago as a treatment of diabetes, high blood pressure, coronary artery disease, and heart failure. As described in the scenario, Mr Lau later found himself in the ICU because of chest pain, cold sweating, and breathing difficulties. Though being perfectly conscious, he was diagnosed with acute pulmonary edema, rising hepatic parameters, and hepatosplenomegaly following chest X-ray, blood test, and abdominal echo, and consequently admitted for hepatosplenomegaly and pulmonary edema. For the time being, the patient stays conscious, has stable Figure 1 . Scenario-based learning process vital signs, but has gastrointestinal bleeding. The patient has an inner cannula, N-G decompression and foley but there is no urine output. The doctor did not allow the patient to take food by mouth, but prescribed a regimen of CVVH (continuous venovenous hemofiltration) and D10W. Problems arise when Mr Lau's family hands the nurse some incense water, which they believe to be therapeutic, and asks for the nurse's help in feeding the water to Mr Lau. At the end of the learning session, the participants are required to put themselves in the nurse's shoes and think how to juggle with ethical standards and the request of the patient's family. Similar incidents often occur in real life when patients and their family decide to resort to alternative treatment against the advice of the medical team, and nurses are often presented with this delicate dilemma which they must try to handle without appearing offensive.
The second scenario primarily concerns the principles of beneficence and non-maleficence. Mr Wang, an 85-year-old victim of heart disease and severe heart failure, has been in a coma for several days. His family has yet to consent to the use of cardiopulmonary, therefore it is assumed that he will not receive any chest compressions, but only essential medication. One day, after Mr Wang's Electrocardiogram shows PSVT, he is given medication as prescribed by the doctor. The patient's Electrocardiogram shows Asystol and after five seconds, there is VF. At this point, the doctor decides to perform electric chest 
Instruments
Instruments for this study include the demographic questionnaire, CAAS (Case Analysis Attitude Scale), and BLSS (Blended Learning Satisfaction Scale). The demographic questionnaire were designed to understand students' backgrounds in terms of their overall academic performance as compared to their classmates in the previous academic year, reasons for choosing nursing as their major, computer literacy, and experience with the internet.
The Chinese Version of the CAAS measures the attitudes of students in doing ethical case analysis; higher scores indicate better attitude. Developed exclusively for this study, the Likert's scale requires the students to review three statements and indicate their evaluation on a scale of one (strongly disagree) to five (strongly agree), producing a total score in the range of 9 to 45 points. The CAAS registered a content validity level of 0.71 and internal consistency Cronbach alpha was .85.
Another scale, the BLSS, was also developed exclusively for the study. The students reviewed 13 statements in this scale and indicated their evaluation on a scale of one (strongly disagree) to five (strongly agree), producing a total score in the range of 18 to 90 points, with higher total score representing higher level of satisfaction. Content validity of the BLSS was measured at 0.81, while internal consistency Cronbach alpha was .91.
Data analysis
Descriptive statistics and frequency analysis, conducted using the blended learning perception survey and the self-assessment survey in this study, are indicative of the participants' perceptions toward blended learning itself and its effects.
Results
Characteristics of participants
As noted in Tables 2 and 3 , a total of 99 female senior undergraduate nursing students taking the course of 'Professional Nursing Ethics' at a nursing college in northern Taiwan were selected as research subjects. They are between the ages of 22 and 30. The mean work experience of nursing students is 10.62 months (SD ¼ 16.04). The average hours spent surfing the net per day is 4.03 hours (SD ¼ 0.84). The average number of times of having online dialogues per day is 8.92 (SD ¼ 7.33) and the range of number of web talk is from 0 to 32.
The students' satisfaction with blended learning
The students were asked to fill out an 18-item blended learning perception survey, and their responses were examined one by one. In Table 4 , the mean, standard deviation and percentages are given. Survey results point to a relatively positive perception of blended learning among the students. The only item which had a mean score of lower than 3 is 'I spend more time learning online than learning in class.' Overall, the students highly rated the quality of the online material, activities and the general learning environment.
The purpose of these questions was to measure the participants' satisfaction with blended learning experience (Table 4 ). According to their replies, most of them (mean ¼ 4.10, SD ¼ 0.63) considered themselves good at using various learning strategies (group discussions, special topics, examinations, etc.), while few of them (mean ¼ 2.55, SD ¼ 0.98) said they spent more time learning online than learning in class. Most items have scores in the range of 3.27-3.76 (the highest score is 5).
Self-assessment attitude of scenarios analysis
Participants of this study were asked to conduct self-assessment in the form of a questionnaire survey regarding their attitudes in scenario analysis. Table 5 is a presentation of the self-assessment of participants regarding their attitudes in scenario analysis (as part of blended learning in a nursing ethics course). In total, four items presented high mean scores over 4 (the highest is 5), nine items showed mean scores ranged from 2.87 to 4.19, and only one item registered a mean score as low as 2.87. The highest scores are concentrated on the statements such as 'Doing ethical case analysis provides me with a better understanding of the ethical conflicts and difficulties involved in professional ethics', 'Doing ethical case analysis makes me develop a deeper understanding of the concepts of ethics in nursing and the applications', 'I think nursing disputes could be better avoided by applying the knowledge derived from ethical case analysis in clinical practice,' to name a few. The lowest scores are concentrated on statements such as 'I felt nervous doing ethical case analysis.' Table 6 shows the statistically significant correlations (r ¼ 0.43) between students' satisfaction with blended learning and case analysis attitudes.
Discussions
Using a blended solution appears to be an effective strategy to implement a constructivist pedagogy. 21 In a study, Precel et al. 5 focused on students' perceptions of pedagogical design related to a new model for blended learning used in a graduate level course. The results illustrate the importance of completing the pedagogical and visual design of online learning in advance. The ethics course in this study fits this criterion because the same code of ethics could be applied in simulated as well as actual situations, and the issues that needed to be taken into consideration are also similar. In this study, nursing students have to consider the principles of biomedical ethics such as beneficence, non-maleficence, justice, and autonomy in scenario discussions. The use of scenario instruction enables students to develop critical analysis and problem solving skills through active learning and social exchange of ideas. 22 Case-based learning and other educational philosophies require positive, engaged and supportive student to student interactions. 23 This allows the teacher to act in a facilitator's role, not a director's role, and allows students to be proactive in their learning. 18 This ethics course in this study was taught by the author and the characteristics of the course are as follows: 1. Learners can preview course outline online and cast their vote to express opinions after watching ethical situational films; 2. During the course, learners can discuss ideas and thoughts with others; 3. After the course, learners do no-score tests to review their learning; 4. Learners can post their opinions anytime, even after the course, to continue their learning; 5. The teacher and e-tutor can offer feedback to students instantly, which keeps them interested and motivated. Learners are able to develop critical thinking on 'how to do it' and 'why do it' through the scenario-based learning process. Participants of this study reported positive feelings over this blended learning experience. Most of them contended that learning could be rendered more productive if online discussions could be conducted alongside face-to-face classroom discussions. In addition, participants of this study gave positive reviews regarding the quality of online learning material, learning activities, and the overall learning environment. In a similar study, Curran et al. 24 assessed students' satisfaction with a blended approach to group process in case-based interprofessional learning. Five hundred and twenty undergraduate students reported greater satisfaction with face-to-face, case-based learning when compared with other learning methods. The findings support the effectiveness of case-based method in facilitating interprofessional learning and enhancing student satisfaction with interprofessional learning experience. Several studies have indicated that blended learning modules, practiced by college faculties, contribute to improved learning outcomes for students. [25] [26] [27] Therefore, blended learning is an effective method for teaching nursing ethics to nursing students. The results of this study are consistent with those of Strickland, 28 a pilot study in favor of blended learning as a viable option for course delivery in health care education.
In total, four items presented high mean scores over 4 (the highest is 5), nine items showed mean scores ranged from 2.87 to 4.19, and only one item registered a mean score as low as 2.87. Ireland et al. 12 evaluated a blended learning approach in terms of the knowledge, attitude and experience of participants who completed a course and reported positive feedback from students, while noting a positive correlation (r ¼ 0.43) between students' satisfaction with blended learning and their case analysis attitudes. This finding is compatible with that of Westbrook 29 who investigated attitude changes in a group of students with regard to the use of technology in class, interaction, learning, and satisfaction. The study demonstrated a sharp rise in student satisfaction with the online course as a tool for blended learning. The nursing ethics course in this study was web-based, allowing the students access whenever and wherever they wanted. Moreover, the website was interactive and included learning support features such as poll system, scenario discussion, and simulated ethical films. Therefore, in this study nearly 57.8% of the participants rated the blended course 'extremely helpful' or 'very helpful' from the website. Students were able to employ various learning strategies (group discussions, special topics, examination, etc.) and mobilize various learning resources (the internet, videos, etc.) in this course. This is consistent with the study of Delialioglu and Yildirim, 30 which proved that a mixture of instructivist and constructivist elements could facilitate group discussion, critical thinking, individualized learning, and activity-based learning for learners.
Conclusions
An important purpose of this study is to allow nursing students to practice decision making over ethical dilemmas that may arise in the workplace by applying ethical principles to resolve hypothetical ethical dilemma scenarios. By displaying a positive reaction, the participants of this study could draw useful lessons out of the blended learning experience and cope with similar situations in the workplace with enhanced knowledge and confidence. In addition, results testified to a potential of the blended learning model proposed in this study to bridge the gap between students and instructors and the one between students and their peers, which are typical of blended learning, and to create meaningful learning by employing blended pedagogical consideration in the course design.
This study can be expanded with a comparison of satisfaction with blended learning among students of different fields of major, as well as a comparison of learning performance yielded by blended learning courses of different pedagogical design.
